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Abstract
Introduction and Objective: This study aimed to analyze the 
effectiveness of the closure of oronasal communication, to report 
the importance of secondary alveolar bone graft repositioning of the 
premaxilla in patients with bilateral complete cleft lip and palate. 
Material and methods: This retrospective study analyzed the medical 
records obtained from the Cleft Lip and Palate Integral Care Center/
Association of Rehabilitation and Social Development of Cleft Lip and 
Palate Patients (CAIF/AFISSUR), Curitiba – Paraná – Brazil, to obtain 
statistical data involving 26 records of patients who underwent this 
surgery in the period between January/2010 – January/2014. Results 
and Conclusion: The benefits observed were: premaxilla stability, 
aided by the union of pre-maxillary segments; integrity of oronasal 
structure; aesthetic improvement; better bone support for the teeth 
adjacent to the cleft; support for the bridge of the nose reducing facial 
asymmetry and facilitating future rhinoplasty; orthodontic treatment 
without the limitation of the bone defect; closure of oronasal 
communication in 88% of patients.
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Introduction
Cleft lip and palate (CLP) occurs at the intrauterine 
period due to congenital malformation caused by 
the absence of fusion of the palate. CLP is the most 
prevalent congenital abnormality of the face worldwide.
In Brazil, the incidence of cases is 1 at 650 
individuals and it is estimated that there are around 
225.000 people with this type of cleft, with more 
prevalence in men [2, 8]. Many authors follow the 
classification adopted by Spina [27] that uses, as 
reference element, the incisive foramen, which is 
characterized by the boundary between the primary 
and secondary palates - prolabium, premaxilla and 
cartilaginous septum - dividing the clefts into three 
types: pre-foramen, post-foramen and trans-foramen 
[2, 7, 27]. In this sense, pre-foramen cleft may be 
unilateral, bilateral and median; the post-foramen 
cleft is characterized as mainly median cleft palate, 
that may involve only in the uvula and soft palate, 
or all hard palate [7, 27].
Still according to Spina’s classification, both 
unilateral and bilateral trans-foramen clefts are more 
severe, since they affect the lip, alveolar process and 
palate [6, 7, 27]. The complete bilateral cleft is the 
most severe and extensive one, with a prevalence of 
14-18% [23]. In patients with bilateral trans-foramen 
cleft with the pre-maxilla poorly positioned by severe 
anterior projection, the replacement of the premaxilla 
is indicated together with the secondary alveolar 
bone graft [6, 17].
The indications of alveolar bone graft (ABG) are 
related to the need for bone support to erupted or 
non-erupted teeth adjacent to the cleft; premaxilla 
stabilization in the case of bilateral clefts; continuity 
of the alveolar ridge; support of the alar base; 
nasolabial contour; and the elimination of oronasal 
fistula. Patients not submitted to ABG may progress 
to periodontitis in the tooth adjacent to the cleft due 
the absence of bony septum on that region [20].
According to the time is performed, ABG is 
divided into primary, secondary and tertiary bone 
graft. The primary bone graft is held early at the 
first years of life, causing, from our point of view, 
the major disadvantages to the patient, mainly the 
deficit of maxillary growth. The secondary alveolar 
bone grafting is performed before the eruption of the 
permanent canine, while the tertiary ABG occurs after 
canine eruption. The secondary ABG has better results 
than the tertiary ABG by providing better periodontal 
conditions for teeth adjacent to the cleft [25].
This retrospective study evaluated 26 patients 
with transforamen bilateral clefts who underwent 
surgical replacement of the premaxilla concomitantly 
with bone graft to promote reformatting of the 
maxillary arch, premaxilla stability and allow the 
eruption of the canines, returning facial aesthetics 
and reintegrating the patient into society.
Material and methods
The study was developed in the Cleft Lip 
and Palate Integral Care Center/ Association of 
Rehabilitation and Social Development of Cleft 
Lip and Palate Patients (CAIF/AFISSUR), located 
in Curitiba, PR, with a retrospective method, 
analyzing medical records to obtain statistical 
results regarding the use of the surgical technique 
of secondary alveolar bone grafting in patients with 
bilateral cleft lip and palate, submitted to reposition 
of the premaxilla. The study was approved by the 
Institutional Review Board regarding ethical aspects.
Inclusion criteria comprised records selected 
from January/2010 to January/2014 properly 
treated by the multidisciplinary team. Exclusion 
criteria included incomplete records or records 
of patients with incomplete cleft lip and palate, 
unilateral complete cleft lip and palate and those 
who only underwent ABG without repositioning of 
the premaxilla. 
The medical records were evaluated according 
to the following variables: gender, age, donor area of 
bone graft, date of surgery and the transoperative 
and postoperative complications. Data analysis 
was performed using specific software, SPSS 23 
- Statistical Package for Social Sciences, which 
allows the measurement of success-failure rates of 
the surgical procedure in question.
Results
Of 109 records, 26 met the inclusion criteria. 
The survey data allowed to report the importance 
of secondary a lveolar bone gra ft w ith the 
premaxilla replacement to restore the closure of 
oronasal communication on patients with bilateral 
transforamen cleft lip and palate. Based on the 
reported complications, we obtained the rates for 
transoperative and postoperative complication, 
successful and unsuccessful procedures. Table I 
shows the data collected from medical records.
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The sample age ranged from 07-22 years, with 
predominance of males (73%) over females (27%). 
Most of the bone graft donor area were obtained 
from the iliac crest (92%) rather than from the 
mandibular symphysis region (8%). According to 
figure 1, the postoperative complications were 
distributed into 4 groups:
• Group 1: serious complications, such as pre-jaw 
necrosis, removal of bilateral graft and oronasal 
communication on the posterior region of the 
premaxilla = 12%;
• Group 2: complications solved with new surgical 
act, such as removal of small graft necrosis area 
with complementary graft = 4%;
• Group 3: patients who had a small resorption of 
the graft but with the presence of bone bridge, but 
with no need for a new surgery, and who required 
replacement of the surgical guide = 30%;
• Group 4: 54% of patients had no postoperative 
complications.
Figure 1 – Postoperative complications
The closure of the oronasal communication were 
achieved in in 88% of patients undergoing surgery, 
without transoperative complications.
Discussion
There is a consensus among authors that 
the clefts are a congenital malformation with 
a multifactorial etiology, which occurs in the 
embryonic period (3rd to 8th week of intrauterine 
life) and early fetal period (7th to 12th week of 
intrauterine life), due to disability or lack of fusion 
between primary and secondary facial and palatal 
processes [5, 9, 21-23, 29].
The left unilateral complete cleft lip and palate is 
the most common type [5]. Bilateral complete clefts 
are the most serious and extensive anomaly with 
prevalence between 14-18% [23]. This percentage 
is very close to the prevalence observed in CAIF 
/ AFISSUR.
Patients with CLP require a surgery to restore 
the esthetics and increase the self-esteem by 
the oronasal closure, allowing mechanical and 
functional characteristics [2, 6-8, 12, 15, 17, 27]. 
One of these solutions is the repositioning of the 
premaxilla with alveolar bone graft.
Some facial features are observed in these 
patients, such as exaggerated convexity, significant 
reduction of nasal columella and lowering of the 
nasal apex, resulting from a projection of premaxilla 
which differs according to its positioning [23]. It is 
observed in the sample selected for this study that, 
in addition of these features, premaxilla positioning 
greatly affect the format of the maxillary arch, 
causing significant cosmetic change. Some factors 
such as cleft width, size of the bone segments and 
its position will influence on the prognosis [23].
The benefits observed with secondary bone 
graft with the premaxilla replacement were: stability 
to premaxilla; aid in the union of pre-maxillary 
segments; integrity of oronasal structure; aesthetic 
improvement; better bone supporting to the teeth 
adjacent to the cleft; support for the bridge of the 
nose; decreased facial asymmetry that facilitates 
future rhinoplasty; orthodontic treatment without 
the limitation of the bone defect; closure of oronasal 
fistulas; and placement of dental implants in the 
cleft region [23, 29].
The success of alveolar graft is based on the 
use of effective surgical techniques so there is no 
mucoperiosteal buccal tension and suitable recoating 
with keratinized gingiva on the graft [3, 4, 10, 13, 
14, 16, 22, 24, 26, 28].
The secondary alveolar bone graft should be 
performed prior to eruption of the permanent 
canines. When carried out early, it prevents the 
anteroposterior growth of the maxilla and, after its 
eruption, in most cases, there is poor periodontal 
status [2, 6-8, 15, 17, 27). According to our study, 
most of the patients had the surgical procedure at 
the ages of 9, 8, and 10 years old.
Concerning to the preoperative preparation, 
Albuquerque [1] and the protocol adopted in CAIF 
/ AFISSUR suggest that previously to the secondary 
alveolar bone graft, the patients should undergo 
orthodontic treatment and maxillary expansion is 
the most common treatment type.
The most common donor area is the iliac crest, 
since it is easily accessible and provide sufficient 
bone amount, allowing orthodontic movement. 
According to Ibrahim et al. [15], Silva Filho et 
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al. [26] and Kortebein et al. [18], iliac crest graft 
achieved better results than skullcap graft (89.9% 
versus 63%). This was observed in this study, in 
which 92% of bone grafts were obtained from the 
iliac crest and 8% from the mandibular symphysis 
region.
The surgical technique for the reposition of 
premaxilla with bone graft indicated by Fakin-
Gomez [15] is extremely complex, requiring perfect 
closure of the mucosa of the nasal cavity and bone 
osteotomy of premaxilla and osteotomy reducing the 
vomer-premaxilla suture to achieve a better fixation 
of the premaxilla in the arch. These observations are 
also consistent with the surgical technique adopted 
by CAIF / AFISSUR. Another author suggests a 
procedure in two surgical times to ensure blood 
supply to the premaxilla [19]. We disagree with this 
approach because the perfect closure of the nasal 
mucosa requires the displacement of the pre-jaw 
for a better view, concluding that to perform the 
procedure in a single time is more beneficial for 
the patient.
This study sample showed no transoperative 
complications, but in relation to postoperative 
complications, 4% of the patients had premaxilla 
necrosis, oronasal communication on the posterior 
region of the premaxilla and loss of bilateral bone 
graft. The remaining cases showed a slight resorption 
of the graft, but with formation of bone bridge. These 
findings are similar to those of the study of Ibrahim 
et al. [15], who affirms that the complications of 
the surgical procedure may include necrosis of the 
palatal tissue, resorption of the grafted bone, suture 
dehiscence, necrosis of tissue and contamination of 
the graft caused by the characteristics of difficult 
access to the cleft, deficient blood supply, fibrotic 
tissue, cleft amplitude, presence of oronasal fistula 
of varying sizes, minimum amount of healthy tissue 
to cover the bone graft, and the surgeon’s skill.
This present study showed that the prognosis 
of oronasal communication closure was high with 
88% of the patients had excellent closure of oronasal 
communication and 12% did not. Fakih-Gomez et al. 
[11] on the other hand, observed no complications, 
including loss of premaxilla. Other authors studied 
the oronasal closure as Albuquerque [1] and Gomes et 
al. [12], stating that to occur complete rehabilitation of 
the patient with lip and palate cleft, the intervention 
of a multidisciplinary team is required.
Conclusion
Based on this study results, it can be concluded 
that the secondary alveolar bone graft with pre-
maxilla replacement promoted the premaxilla 
stability, helped the union of pre-maxillary segments 
and closed the oronasal fistulas in 88% of patients. 
Therefore, the surgery has a good rate of effectiveness 
and the results are close to those presented by the 
literature available on this subject. 
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